Based on the data of 25 cities in the Yangtze River Delta region of China, using the method of Lucas' endogenous economic growth model and establishing the fixed effect panel model, this paper makes an empirical analysis on the relationship between the industrial structure, the capital stock, the utilization of foreign capital, the degree of opening up, the government function, the infrastructure, the human capital, the development level of domestic trade and the economic growth in the Yangtze River Delta region. The results show that there is a significant long-term equilibrium relationship between the eight major economic factors and economic growth, and Eight economic factors have a different contribution to economic growth; the industrial structure is the most significant contribution to economic growth and the utilization of foreign capital is the most insignificant contribution to economic growth.
domestic product of the Yangtze River Delta region is 150037.3 billion yuan, accounting for 20.16% of the national gross domestic product; the added value of the tertiary industry is 81514.92 billion yuan, accounting for 21.22% of the national added value of the tertiary industry; the total import and export value is 85018.52 billion yuan, accounting for 34.73% of the national total import and export value; and the total retail value of social consumer goods is 61624.52 billion yuan, accounting for 18.54% of the national total retail value of social consumer goods. The above added value of tertiary industry, total import and export and total retail sales of social consumer goods may be factors that affect the economic growth of the Yangtze River Delta region. Therefore, it is important to study the factors that affect the driving force of economic growth in the Yangtze River Delta, and whether there is a long-term equilibrium relationship between economic factors and regional economic development in the regional economic system, and the contribution of each factor to economic growth. It has important reference value and reference significance for maintaining the healthy economic development of the Yangtze River Delta region and formulating economic policies of other regions.
Literature Review
All along, the factor affecting regional economic development is an important research topic in the field of economics. Scholars at home and abroad have done a lot of research in this field. Desmet and Rossihansberg [1] believed that the overall transformation and upgrading of industrial structure was achieved under the alternation of scientific and technological innovation and leading industries. The transfer of factors from low-productivity growth sectors to high-productivity growth sectors simultaneously promoted economic growth and total factor productivity. Amitrajeet and Hamid [2] studied the interaction between human capital and knowledge spillover in the semi-endogenous economic growth model, and discussed the basic conditions for the scale effect of human capital on economic growth. McRae [3] believed that the increase of infrastructure supply would produce significant positive externalities. Helpman and Krugman [4] believed that foreign trade could promote economic growth through economies of scale. Zhang Tongbin [5] studied the dynamic transformation mechanism of China's economic growth, and found that the cumulative human capital has spillover effect on economic growth. Li Jing et al. [6] believed that in the process of economic transformation, the market allocation of human capital might fail, leading to mismatches, resulting in inadequate innovation power. Li Jian et al. [7] took human capital as the threshold variable and considered the impact of FDI on China's innovation ability. Ye Changyou and Wang Yanyan [8] empirically found that transportation infrastructure strengthened regional economic links and promoted regional economic growth, especially in railway and highway construction. Sun Zao et al. [9] estimated the impact of infrastructure investment on three major regional economic growth, and found that there was an inverted U-shaped relationship between infrastructure investment and economic growth in the eastern and central regions, while there was no such curve relationship in the western region. Xia Xiangqian and Zhou Guofu [10] believed that if the government could reduce investment and administrative expenditure, and accordingly increase the social security and welfare expenditure needed for the development of science and technology, education and urbanization, in the long run, it could play a role in promoting total factor productivity and fundamentally improving the quality of China's economic growth. Sun Qunli et al. [11] measured 10 cities of Beijing-Tianjin-Hebei urban agglomeration, and found that the level of economic development had no significant negative impact on fiscal expenditure, while the level of foreign investment was negatively correlated with the efficiency of fiscal expenditure. Wang Zhijian and Wang Binhui [12] used ARMA model to model and forecast the total retail sales of consumer goods in China. Fu Deshen and Kong Lingqian [13] found that the upgrading of industrial structure and trade openness have a mutually reinforcing interactive relationship, and the degree of mutual promotion in China's eastern, central and western regions has significant differences. Liu Xiaoling et al. [14] took Hunan
Province as an example to analyze the impact of foreign direct investment and import and export trade on regional economy. Zhang Jinghong et al. [15] used co-integration test and fractional regression to analyze the growth of processing export trade to China's economy. Chen Dongya and Tong Changfeng [16] believed that investment was an important engine of economic growth, and fixed assets investment was driving economic growth. There was also a long-term stable and two-way Granger causality between them, which promoted each other.
All 
Theoretical Model and Data

Model Design
In order to study the dynamic factors of economic growth in the Yangtze River Delta region, this paper adopts Lucas' endogenous economic growth theory model [17] .
Formula (1) in terms of gross domestic product of each city. The setting of explanatory variables is as follows: Industrial structure: It refers to the composition of various industrial sectors in the national economy and within each industrial sector. The history of human society shows that the level of development of tertiary industry refers to the accumulation of people in science, technology and management methods. For the active economic zone of the Yangtze River Delta, this index can express the upgrading of industrial structure caused by technological accumulation and innovation. The value-added of the tertiary industry of each city is used to measure the industrial structure.
Capital stock: It refers to the accumulated physical capital at a certain time point, which reflects people's actual grasp of material means of production. Capital stock is used as an index to measure capital investment and to measure the contribution of capital investment to economic growth. Fixed assets investment of each city is used to measure capital stock.
Foreign capital utilization: As the frontier of China's reform and opening up, the Yangtze River Delta has unique human and geographical advantages. On this basis, the policy advantages further make the Yangtze River Delta region become a key area for foreign investment for a long time, so foreign capital utilization has a certain impact on the economic growth of the Yangtze River Delta region.
Foreign direct investment of each city is used to measure foreign capital utilization.
Degree of opening to the outside world: There are a large number of small and medium-sized private enterprises in the Yangtze River Delta region, and these enterprises mainly export trade and supply products to foreign markets, so they have a certain impact on the economic growth of the Yangtze River Delta region.
Total import and export volume of each city is used to measure degree of opening to the outside world.
Government functions: Under the impetus of reform and opening up, the government plays an important role in the market economic system, and the transformation of government functions also has a certain impact on economic growth. The total budgetary revenues and expenditures of local governments of each city is used to measure government functions.
Infrastructure: It refers to the public service system that is used to ensure the normal development of national or regional economic activities. The improvement of infrastructure of a country or region is an important basis for its long-term sustainable and stable economic development. Highway density of each city is used to measure infrastructure. Among them: highway density = highway mileage/city area.
Human capital: It refers to the sum of economic value of knowledge, skills and physical strength existing in the human body. The core of human capital is to improve the quality of population. The number of students in regular colleges and universities per 10,000 people of each city is used to measure human capital.
Among them: the number of students in regular colleges and universities per 10,000 people of each city = the number of students in ordinary institutions of higher learning/the permanent population of the city × 10,000.
The level of domestic trade development: Domestic trade mainly refers to the trade of commodities and warehouse receipts in China. Domestic trade not only reduces the cost of products from internal and external economy of scale, but also promotes the division of labor and specialized economy, and improves the price competitiveness of products. Total retail sales of social consumer goods of each city are used to measure the level of domestic trade development.
Data Sources
In this paper, 25 cities in the Yangtze River Delta, Shanghai, Nanjing, Wuxi, 
Empirical Analysis
Panel Unit Root Test
Because panel data is an extension of cross-sectional data and time series data, panel data model studies the cross-sectional time series problem. Therefore, unit root test should be carried out before regression analysis of panel data, so as to avoid pseudo-regression. 
Co-Integration Test
The co-integration test methods of panel data can be divided into two categories: one is based on Engle and Granger two-step test, the specific methods are Pedroni test and Kao test; the other is based on Johansen test [19] . This paper mainly uses Kao test method; the original assumption of Kao test method is that there is no co-integration relationship between panel variables. The inspection results are shown in Table 3 . Note: *, *** and *** indicate that the estimation of parameters is significant at 1%, 5% and 10% respectively. The values in parentheses are p, the same below. The above results show that Kao test rejects the original hypothesis, indicating that there is a co-integration relationship among lngdp, lntii, lnfai, lnfdi, lniet, lnfbe, lnrd, lnocs and lnscrt.
Selection of Panel Data Models
There are usually three forms to select the panel data model: the first one is the mixed estimation model. From time perspective, there is no significant difference between different individuals; From cross-section perspective, there is also no significant difference between different cross-section, then panel data can be directly mixed together and parameters can be estimated by ordinary least squares method. The second is the fixed effect model. If the intercept of the model is different for different cross-section or time series, the regression parameters can be estimated by adding virtual variables to the model. The third is the random effect model. If the intercept term in the fixed effect model includes the average effect of cross-section random error term and time random error term, and both random error terms obey normal distribution, the fixed effect model becomes a random effect model.
In the selection method of panel data model, we often use F test to decide whether to choose mixed model or fixed effect model, and then use Hausman test to determine whether to establish random effect model or fixed effect model. 
F Test
In Formula (4), 
Hausman Test
We usually choose fixed effect model or random effect model by Hausman test.
The original hypothesis and alternative hypothesis are as follows: Table   4 . Table 4 shows that the original hypothesis should be rejected and the alternative hypothesis should be accepted. The fixed effect model is a suitable model. Therefore, the results of F test and Hausman test show that the fixed effect model should be chosen.
There are multiple cross-sectional individuals. In order to reduce the effect of heteroscedasticity and synchronous correlation that are caused by cross-sectional data, a likelihood-independent regression method is used to estimate the generalized least squares of the model, and the regression analysis of Formula (3) is carried out. The results are shown in Table 5 .
Then, the unit root test is carried out on the residual sequence it ε produced by regression analysis of panel data. The test results are shown in Table 6 .
LLC test, Fisher-ADF test and Fisher-PP test reject the original hypothesis at 1% confidence level, indicating that the residual sequence is stable. Therefore, 
Above all, we can find that there is a long-term equilibrium relationship between economic growth and industrial structure, capital stock, foreign capital 
Error Correction Model and Causality Test
Co-integration theory constructs a long-term dynamic equilibrium relationship between some non-stationary variables. The errors between these sequences and equilibrium are called equilibrium errors. The model is modified by the equilibrium error of co-integration combination, which becomes the error correction model. Its idea can be summarized: The imbalances that occur in one period will be revised in the next period. On the premise of co-integration relationship, er-ror correction model of panel data can be established. 
Formula (6), ln y is the logarithmic form of dependent variable, ln n x is the logarithmic form of the nth independent variable, ∆ is the first-order differential operation, m is the lag order, it ECM is the long-term equilibrium error.
In Formula (6), if n β is significantly different from 0, the nth independent variable is the short-term Granger cause of the dependent variable; if λ is significantly different from 0, the independent variable is the long-term Granger cause of the dependent variable.
Based on the co-integration analysis of panel data in the Yangtze River Delta, the error correction model between GDP and first-order single-integer variables is obtained as follows: 
Formula (7), ∆ denotes first-order differential operation, and ECM denotes long-term equilibrium error. The causality among variables can be identified by the significance test of the coefficients of the error correction model. Table 7 .
As shown in 
Conclusion and Suggestion
Based on the data of 25 cities in the Yangtze River Delta from 2000 to 2016, this paper uses Lucas' endogenous economic growth model and establishes a fixed effect panel regression model to analyze the relationship between economic growth and industrial structure, capital stock, foreign capital utilization, degree of opening to the outside world, government functions, infrastructure, human capital and the level of domestic trade development in the Yangtze River Delta region. The main results are as follows: Firstly, eight economic factors have passed the significance test, and the contribution of eight economic factors to economic growth is different industrial structure which is the mainly largest contributor of economic growth. If industrial structure is increased by 1 percentage point, the economic growth will increase by 0.610 percentage points. The contribution of foreign capital utilization is the smallest; if foreign capital utilization is increased by 1 percentage point, the economic growth will increase by 0.017 percentage points. Secondly, there is a long-term co-integration relationship between economic growth and industrial structure, capital stock, foreign capital utilization, degree of opening to the outside world, government func-tions, infrastructure, human capital and the level of domestic trade development in the Yangtze River Delta region. These eight economic factors are the long-term Granger causes of economic growth in the Yangtze River Delta region. Except for capital stock and foreign capital utilization, other economic growth factors are also the short-term Granger causes of economic growth in the Yangtze River Delta region. Based on the above conclusions, this paper puts forward the following suggestions: Firstly, optimize the industrial structure of the Yangtze River Delta region:
promote the optimization and upgrading of traditional industries; strengthen scientific and technological innovation; release new vitality of traditional industries; accelerate the transformation of new and old economic momentum; consolidate the foundation of sustainable and healthy economic development. Accelerating the development of modern service industry, promoting the mutual promotion of modern service industry and traditional service industry, accelerating the innovation and development of service industry and cultivation of new momentum, these are important.
Secondly, adhere to the opening up of the Yangtze River Delta region: continue to develop foreign trade; accelerate the transformation of foreign trade growth mod; optimize the structure of import and export commodities; strive to improve the quality and efficiency of foreign trade; these are significant.
Thirdly, improve the capital stock in the Yangtze River Delta: optimize the economic structure; aim at improving the quality and efficiency of the capital stock; change the mode of economic growth; take a new road of industrialization; change the extensive mode of economic growth; realize the new expansion of the quantity on the basis of steadily improving the quality of the capital stock; these are crucial.
Fourthly, strengthen the infrastructure in the Yangtze River Delta region:
build a reasonable distribution; complete function and efficient operation of infrastructure system; accelerate the construction of comprehensive channels inside and outside the region; form a system suitable for the development layout and industrial layout of the urban agglomeration in the Yangtze River Delta; these are vital.
Fifth, make rational and effective use of foreign capital in the Yangtze River Delta: rationally guide foreign investment; optimize industrial structure; guide foreign investment to modern services such as finance, logistics, information technology, software and technology development with high added value; further encourage foreign investment in R&D centers, high-tech industries, advanced manufacturing industries and energy-saving rings; these are essential.
Sixth, stabilize the level of domestic trade development in the Yangtze River Delta region: continue to vigorously promote the development of modern circulation mode; improve the level and quality of opening-up in the field of domestic trade; enhance the competitiveness of circulation subjects; establish a conservation-oriented domestic trade development mechanism; there are momentous.
